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Endovascular repair of a penetrating thoracic
aortic ulcer by way of the carotid artery
Michael J. Heidenreich, MD, David G. Neschis, MD, Michael J. Costanza, MD, and William R. Flinn,
MD, Baltimore, Md
Introduction: Endovascular repair of thoracic aortic lesions offers an attractive alternative to traditional open repair.
Access to the thoracic aorta can occasionally be challenging because of large device size and vessel tortuosity. Traditional
access by way of the femoroiliac vessels might not be possible in the setting of synchronous iliac occlusive disease.
Materials and methods: A 63-year-old woman presented with a 7.1-cm symptomatic, penetrating ulcer of the descending
thoracic aorta. The patient’s severe pulmonary disease prohibited an open repair. A Talent endoprosthesis was placed
under compassionate use with approval of the institutional review board. The graft was placed by way of the left common
carotid artery because of severe iliac occlusive disease.
Results: The thoracic endograft was successfully placed with exclusion of the pseudoaneurysm. The patient’s chest pain
resolved immediately. She developed mild left-sided weakness from a postoperative right anterior cerebral artery stroke
that quickly resolved. The patient was discharged on postoperative day 5. No aortic endoleak was noted on follow-up
computerized tomography scan at 1 month.
Conclusions: Endovascular repair should be considered in patients with thoracic aortic aneurysms, particularly those with
severe medical comorbidities. Placement by way of the common carotid artery is technically feasible in the setting of
synchronous aortoiliac disease. (J Vasc Surg 2003;38:1407-10.)
Endoluminal stent grafting is widely used in the man-
agement of infrarenal aortic aneurysmal disease. Its appli-
cation for thoracic aortic aneurysms, however, remains less
widespread. Access to the aorta can occasionally be difficult
in thoracic endovascular cases because of the large graft
sizes needed. Aortoiliac occlusive disease can make stan-
dard femoral access impossible, and alternative options for
endograft delivery are required. We describe a case of a
penetrating thoracic aortic ulcer treated with a Talent en-
dograft by using left common carotid artery access.
CASE PRESENTATION
The patient is a 63-year-old woman with a history of hyper-
tension and heavy smoking, who presented with an acute onset of
severe left-sided chest pain. After the initial evaluation for a cardiac
source was negative, chest computerized tomography (CT) scan
followed by aortography was performed which showed a penetrat-
ing ulcer of the distal descending thoracic aorta (Fig 1). This lesion
was in a straight portion of the descending thoracic aorta and was
thought to be a favorable location for endografting. Her past
medical history was notable for severe chronic obstructive pulmo-
nary disease, making open surgical reconstruction by way of tho-
racotomy and one-lung ventilation prohibitively high risk. The
patient’s aorta proximal and distal to the pseudoaneurysm mea-
sured 30 mm in diameter, making it too large for the commercially
available endografts. The institutional review board approved
emergency use of a Talent endograft.
Standard femoral access to the thoracic aorta was initially
considered. The patient had long-standing aortoiliac occlusive
disease and a previous femoral-femoral bypass, demonstrated on
the preoperative arteriogram (Fig 2). Placement of the graft
through an open exposure of the right common iliac artery or
infrarenal aorta was also considered, but the preoperative CT scan
(not shown) revealed a 4.6-cm infrarenal abdominal aortic aneu-
rysm that extended into the proximal common iliac arteries. It was
thought this aneurysm would complicate creation of a conduit to
the right common iliac artery. The left common carotid artery was
then evaluated for access. By preoperative Duplex scan, the left
common and internal carotid arteries were free of significant
plaque. The left common carotid artery measured 8.5 mm in
diameter, which could accommodate the 24 French delivery sys-
tem. Consent for an endovascular repair was obtained from the
patient.
The procedure was performed under general anesthesia. Flu-
oroscopy with the OEC 9800 was used for graft placement. The
left common carotid artery was exposed through a cutdown at the
base of the neck. After systemic anticoagulation, a standard
.035-mm guidewire was placed in the thoracic aorta, and an
arteriogram was performed by way of a pigtail catheter. After
localizing the proximal and distal extent of the pseudoaneurysm, a
guidewire was placed across it and was exchanged to a Lunderquist
wire. The common carotid artery was occluded proximally and
distally, and a transverse arteriotomy was made in the left common
carotid artery. A 34  75 mm Talent endograft was placed proxi-
mally down the left common carotid artery and over the pseudo-
aneurysm. Prior to graft deployment, the mean arterial pressure
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was pharmacologically maintained at 70 mmHg. Postdeployment
arteriography showed delayed filling of the pseudoaneurysm, likely
because of insufficient device length. A 38  36 mm Talent
extension cuff was placed distal to the previous graft, and no
endoleak was noted on repeat arteriography (Fig 3). The transverse
arteriotomy was primary closed, and the patient was awoken and
taken to the recovery room.
Postoperatively, the patient had prompt relief of her left-sided
chest pain. She was noted to have mild left arm weakness. Head
magnetic resonance imaging showed several areas of microembo-
lization to the right hemisphere and posterior cerebral cortex. No
embolization was present in the accessed left carotid artery distri-
bution. The patient’s left arm symptoms resolved after several days,
and she was discharged to home on postoperative day 5. CT scan
performed at 1 month follow-up showed an intact graft and no
evidence of endoleak.
DISCUSSION
Although endovascular repair of thoracic aortic aneu-
rysms remains experimental in the United States, several
reported series show its efficacy for treating a variety of
thoracic aortic pathologies, including degenerative aortic
aneurysms, aortic dissection, traumatic aortic injury, and
focal atherosclerotic penetrating ulcers.1-3 The case pre-
sented here is consistent with a penetrating aortic ulcer.
Endovascular treatment of similar atherosclerotic ulcers has
been previously reported. Pitton et al4 reported endograft
placement in a patient with a ruptured atherosclerotic ulcer.
Fig 1. A, Computed tomographic scan, demonstrating a large aneurysm of the descending thoracic aorta.
B, Preoperative aortogram demonstrating vascular pseudoaneurysm.
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Schoder et al5 recently reported eight cases of complicated
penetrating ulcers of the descending thoracic aorta treated
with Gore Excluder endografts.5 In five of those cases, CT
scan confirmed a contained rupture. These series indicate
that endovascular repair can be effective in the treatment of
thoracic aortic emergencies.
Access to the thoracic aorta can occasionally be chal-
lenging because of the large devices typically required for
repair of the thoracic aorta. In the setting of aortoiliac
occlusive disease, alternative access sites need to be consid-
ered. Open exposure of the iliac vessels or infrarenal aorta is
a reasonable alternative for access to the thoracic aorta.
Although these approaches require open surgical exposure,
they avoid the high risk of cross-clamping the thoracic aorta.
Neither iliac nor open aortic access was possible in our
patient because of her occlusive and aneurysmal disease.
Others have reported using the common carotid artery
for access in the repair of aortic aneurysms. May et al6
report repair of an abdominal aortic aneurysm by using the
right common carotid artery for access. Those researchers
suggest the right common carotid offers a more favorable
angle of approach to the aortic arch. The researchers note
that, if using devices for repair of abdominal aortic aneu-
rysms, care has to be taken to ensure that the delivery
system will be long enough to reach the abdominal aorta
from the neck.
Fig 2. Preoperative angiogram demonstrating femoral-femoral
bypass and significant iliac artery occlusive disease, preventing
femoral artery access.
Fig 3. Completion angiogram, demonstrating successful exclu-
sion of contained pseudoaneurysm.
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Estes et al7 describe a case of thoracic aortic aneurysm
repair by way of the left common carotid artery. Those
researchers used an Ancure abdominal tube graft to exclude
the thoracic aneurysm. In that case a particular concern was
the possibility of “windsocking” the device in the thoracic
aorta as the distal hooks had to be, by necessity, deployed
prior to the proximal hooks. This concern was addressed by
the use of adenosine to temporarily arrest the heart, fol-
lowed by expeditious deployment.
The current report might be the first report of using the
common carotid artery to deploy a stent graft designed for
the thoracic aorta. Thoracic endografts tend to be larger in
diameter and have larger delivery systems. Large device size
can be an obstacle in negotiating the device through tortu-
ous vessels to the target. We chose the left common carotid
artery because we thought it would offer a straighter ap-
proach to the descending aorta. On the basis of our expe-
rience, we would recommend imaging of the aortic arch
vessels as part of the preoperative evaluation, even if carotid
access is not initially anticipated.
It is our opinion that the multifocal infarcts the patient
experienced were most likely because of emboli dislodged
while negotiating her relatively diseased, tortuous aorta.
This hypothesis is supported by the fact that the only major
territory spared was the territory of the left common carotid
artery, which was controlled during the conduct of the
procedure. Caution should be exercised in the setting of
arch disease. Some aortic arches could make carotid artery
access hazardous, particularly those with bovine anatomy,
unfavorable angulation of the left common carotid artery
relative to the aorta, or excessive aortic tortuosity. Preop-
erative carotid duplex evaluation should be used to assess
the diameter of the planned access vessel and to evaluate the
extent of both ipsilateral and contralateral occlusive disease.
Ways to help prevent embolic complications include
using aggressive anticoagulation, choosing the most favor-
able angle of approach, and perhaps using several shorter
devices as opposed to one single device. It has been our
experience that negotiating tortuous anatomy and device
deployment is more difficult with longer devices. Obvi-
ously, each additional component adds risk of junction
leak, and a plan addressing these multiple variables has to be
made on an individual basis.
If common carotid artery access is used as a bailout for
a failed transiliofemoral approach, another technical point
to consider is that the device will be upside down with
respect to the proximal and distal dimensions. This orien-
tation is not an issue with a symmetrical tube graft. How-
ever, the proximal and distal ends are frequently different,
either in dimension or in the configuration of fixation. This
concern would be particularly significant in situations in
which the aneurysm approaches vital branches. It would be
helpful to have the appropriate extensions available if the
need to convert to carotid access is anticipated, particularly
if the iliofemoral access vessels are marginal.
The anatomic considerations and potential risk of
stroke make common carotid artery access a second-line
alternative for accessing the thoracic aorta. In cases of
severe aortoiliac occlusive disease, however, the common
carotid artery should be considered as a potential access
site.
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